Effect of thyroid hormone treatment on redox and phosphate potentials in rat liver.
In the present study rat liver cytosolic/mitochondrial redox and phosphate potentials were evaluated as a function of thyroid hormone status. T3 treatment resulted in a dose-dependent 2-fold decrease in the cytosolic redox potential, as reflected by the liver lactate/pyruvate ratio, with a concomitant increase in the liver capacity of handling an ethanol load. The effect of T3 on liver cytosolic redox potential was correlated with a T3-induced increase in mitochondrial glycerol-3-phosphate dehydrogenase activity. The apparent liver cytosolic phosphate potential was calculated from the glycerol-3-phosphate/3-phosphoglyceric acid ratio, using 31P-nmr under conditions of rapid equilibrium within the glycerol-3-phosphate/3- phosphoglyceric acid metabolic section and was found to be essentially unaffected by T3 treatment. The apparent total cellular phosphate potential measured by 31P-nmr, however, was decreased in T3-treated animals, reflecting a decrease in the apparent liver mitochondrial phosphate potential induced by T3 treatment. Also, while the apparent cellular phosphate potential of euthyroid rats was independent of ethanol administration, the reduced cellular phosphate potential of T3-treated rats was normalized by ethanol treatment. In conclusion, thyroid hormone treatment induces in vivo a dramatic decrease in the liver cytosolic redox potential, with a concomitant increase in the liver oxidizing capacity. The decrease in cytosolic redox potential induced by thyroid hormone treatment is accompanied by a decrease in mitochondrial phosphate potential. Liver mitochondrial ATP production in thyroid hormone-treated animals appears to be rate limited by the availability of cytosolic reducing equivalents.